Abstract
In this paper we study the solvability conditions under which certain partial differential equation with homogenous boundary conditions containing small parameter has a solution by using perturbation technique.
Here we deal with the following partial differential equation 
Introduction
Many of the problems faced to day by physicists, engineers and applied mathematicians involve difficulties, such as nonlinear boundary conditions at complex known or unknown boundaries can be solved by approximation methods. One of them is perturbation method, according to these techniques, the solution of the problem is represented by the first few terms of a perturbation expansion [5] , perturbation methods have been used [2] for solving elliptic equations with small nonlinearity. In [4] the author used the perturbation method which is given in [6] to find the solvability conditions for certain eigenvalue problem of fourth order. In [3] various perturbation problem are arise in the theory of lubrication.
Homotopy perturbation method is applied for solving fourth order boundary value problems by [7] .
In this study we give a generalization of the boundary conditions that were given by [1] . Here we deal with the following partial differential equation
where w k w , are constants and ε is small parameter.
Solvability conditions for partial differential equations with boundary conditions
The study is divided as the following steps: , and hence ε appears in the argument of ϕ as well as in the coefficients.
I -Transfer the boundary conditions
Since the usual procedure in perturbation methods is to equate coefficients of equal powers of ε , we will not be able to do that unless ε ٥٦ is removable from the argument. 
Substituting these Taylor series expansions into (1.3), we obtain 
II -Applying method of separation of variables
Since the problem (2.3-2.5) is homogenous and with constant coefficients, therefore can be solved by separation of variables as the following
Dividing (2.10) by Y X and equating to the separation constants, we
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Substituting (2.16) in (2.11, 2.12),and we find the determinant of the coefficients and equating it to zero, we have
(2.20)
To find the solution of (2.6,2.7 and 2.19) for 1 ϕ , we note that the boundary conditions (2.19) is nonhomogenous, then the variables be separated as follows
Equating the coefficients of each of exponentials on both sides, we obtain
The general solution of (2.23) is y A y A 
Similarly the solution of (2.24) is , the second term tends to infinity, and therefore the series (2.26) is nonuniform. 
III -Using method of multiple scales
Using the method of multiple scales in [5] and seek the expansion in the form 
The solution of (2.30) can be obtained by separating variables, however instead of making 0 ϕ contain only one mode, we make 0 ϕ contain the two modes, the mth and nth mode and hence can be written as 
Thus, determining the solvability conditions 1 φ has been transformed into determining the solvability conditions for m n and φ φ . We note that the equation in (2.39) is self -adjoint, the solution of the adjoint problem can be taken as 
To find the boundary conditions for adjoint problem, put the right side in (2.41) equal to zero and using the homogenous boundary conditions in (2.39), we obtain
Equating the coefficients of Now from (2.41) and using the nonhomogenous conditions in (2.39) and boundary conditions (2.42), we obtain )
and this is the solvability condition for problem (2.39) .
Similarly if 0 ≠ m , the solvability condition for problem (2.40) 
Conclusions
The perturbation method has been applied to find solvability conditions of the 2 nd order boundary value problem (1.1-1.3) which are ) ( 2 ) 2 ) 2 sin 2 )(cos exp( ( 
